Relative permeability curves of water and supercritical CO2 （scCO2） were obtained for two porous sandstones under steady-state flow conditions. The present measurements provide accurate relative permeability values for water and scCO2, which is important to better understand the behavior of CO2 injected into the deep saline aquifer when carrying out carbon dioxide capture and storage （CCS） . We have developed a new method for measuring the volume of scCO2 and water under the same pressure and temperature conditions as in the porous rock employing a high-pressure water-CO2 separator. Water saturation in the sandstone was determined with a mass balance analysis measuring changes of the surface boundary between water and scCO2. We measured Berea sandstone and Tako sandstone, which were cored and shaped into a cylinder form. The mixed fluid of water and scCO2 was injected into a rock sample that was previously saturated with CO2-saturated water. The flow volumes of the water and scCO2 were measured for different saturation conditions by changing the mixing ratio of the fluids at the sample inlet. All measurements were made at 40℃ and 10 MPa, including those for the water-CO2 separator. The injection flow rate was 0.5 ml/min. By plotting the ratios of water and scCO2 of the inflow and outflow with respect to elapsed time, we can determine whether the flow is steady or unsteady. The relative permeability curve is obtained by plotting the relative permeability values with respect to the degree of water saturation. The results for Berea sandstone suggest that the relationship between relative permeability and the relative saturation of water and scCO2 correspond well to those of the previous study. However, the results for Tako sandstone deviate from the predicted curve of the previous study. This is likely to be due to the heterogeneity of Tako sandstone.
両方が増加した場合 飽和水の体積は分離装置内
Separator with observation window. （a） Full view. （b） Separation room. The separator is pressure-proof and temperature-controlled by heaters to retain the condition of a rock sample.
Schematic of system for measuring relative permeability. "SP" and "PT" stand for syringe pump and pressure transducer, respectively. A rock sample is set at the gray part of the figure. Dotted lines referred to as "A" and "B" show the fluid discharge bypasses through which CO2-saturated water and scCO2 were recharged to SP2 and SP3 when the available volume of the cylinder in SP4 was filled with CO2. Fig. 7 Temporal changes of Qw, Qco2 （left-hand longitudinal axis） and differential pressure （right-hand longitudinal axis） for Tako sandstone. The injecting rates are 0.01 ml/min for CO2-saturated water and 0.49 ml/min for scCO2. Spikes in the data for differential pressure were recorded during discharge and recharge of CO2-saturated water or scCO2 from the separator to SP2 or SP3. They were eliminated in the present analysis. Corey, 1954; Corey, 1964, 1966; van 
